Although the caddisfly genus Rhyacophila (Trichoptera: Rhyacophilidae) is exceptionally species-rich in southern and southeastern Asia, only 3 species were previously recorded from Borneo, 2 from Sabah and 1 from Sarawak. Examination of caddisfly specimens collected by the 1st author in 1986 through 1989 for the Leiden Museun (The Netherlands) has revealed 4 new species of Rhyacophila. Three of these, R. bintil, n. sp.; R. ladam, n. sp.; and R. lepoh, n. sp. are assigned to the Rhyacophila curvata Group. The 4th species, R. kuku, n. sp., although having affinities with the Rhyacophila lieftincki Group, is currently designated as incertae sedis within the genus. Finally, the female of R. argentipunctella Kimmins is described for the first time, and the species reported from Sabah.
Introduction
Borneo is the 3rd largest island in the world (748 168 km 2 ), and includes the independent Sultanate of Brunei, and portions of Indonesia (Central, East, South and West Kalimantan) , and East Malaysia (Sabah and Sarawak). Earlier, Huisman (1992) described 4 new species in the caddisfly genus Apsilochorema (Trichoptera: Hydrobiosidae) from Sabah and Sarawak. This family, with about 350 species, is most diverse on the southern continents of South America and Australia and the islands of New Zealand. Its sister family, the Rhyacophilidae, is among the most species rich in the order Trichoptera. Its largest genus, Rhyacophila, has more than 550 recorded species distributed across the northern continents of ancient Laurasia. Both families are present in Borneo and are members of the trichopteran suborder "Spicipalpia" (Weaver 1984) .
Despite the great diversity of Rhyacophila on the Asian mainland (Schmid 1970) , only 25 species were known previously from Indonesia (n=10), Malaysia (n=10), and the Philippines (n=5). A list of all Rhyacophila species now known from these countries is included in Table 1 .
Of the 3 previously known Bornean species, Rhyacophila isolata Banks, 1934, and R. abimael Malicky, 2009 , were collected in Sabah on Mount Kinabalu at elevations of 3080 m and 3320 m, respectively. Rhyacophila argentipunctella Kimmins, 1955 , was collected in Sarawak on Mount Dulit at an elevation of 1232 m. In the present paper, we describe 4 new species of Rhyacophila from Sabah.
The new Rhyacophila species (89 males, 60 females) were found at 27 of 200 different collecting sites in Sabah visited by the first author in 1986 through 1989. Altitude of the sites ranged from 150-1900 m. Collections were made with light traps and the specimens preserved in 70% alcohol. Genitalia were cleared in 10% KOH solution, examined, and illustrated in the standard manner for this order. Additional material was supplied by Dr. Wolfram Mey, Museum für Naturkunde, Berlin. Material of the species described in the present paper is deposited in the National Museum of Natural History, Leiden, The Netherlands (RMNH), the Museum für Naturkunde, Berlin (MFN), the Canadian National Collection, Ottawa, Canada (CNC), and the University of Minnesota Insect Collection, St. Paul, Minnesota (UMSP). 
Systematics
Rhyacophila argentipunctella Kimmins ( Fig. 1) Rhyacophila argentipunctella Kimmins, 1955: 376 Female: Anterior wing length 6.5-7.5 mm. Genitalia (Fig. 1A-B Male: Anterior wing length 8.0 mm. Sternum V gland large, blister-like, surface reticulate. Genitalia ( Fig. 2A-C ): Segment IX with long, lightly sclerotized dorsal lobe, extending posteriorly over segment X. Segment X club-shaped in lateral view, dorsally with apicomesal cleft, basally with 4-5 long slender setae, apically with about 10 short setae. Inferior appendages heavily setose, 2-segmented; 1st segment rectangular in lateral view; 2nd segment short, apicoventrally extended, terete, mesal surface with about 50 very short, peg-like setae. Phallus simple, long, slender, tubular, parameres absent, phallic "tenons" (Schmid 1970 ) prominent, T-shaped (Fig. 2C, inset) . Female: Anterior wing length 9 mm. Genitalia (Fig. 2D-E) as in R. argentipunctella (Fig. 1) Etymology: Malay-lepoh-"blister", for the blister-shaped gland on abdominal segment V. Habitat: Vegetation: wet, submontane oak forest. The river at the type locality was 10 m wide, with a bottom composed of large boulders, pebbles and leaf litter, and with steep banks. Water was clear, 18°C, and with pH 6.5 on the collection date.
Rhyacophila ladam, n. sp. (Fig. 3) Diagnosis: Belonging to the R. curvata Group, R. ladam closely resembles R. bintil, n.sp. and R. dikkaravasini Schmid, 1970 from India in general appearance, but is easy to distinguish from them by the blade-like shape of segment X, the shape of the first segment of the inferior appendages, the shape of the aedeagus, and the unbranched, apically setose parameres. Male: Anterior wing length 7.0 mm. Sternum V gland simple, round. Genitalia (Fig. 3A-C) : Segment IX simple, almost rectangular. Segment X simple, blade-shaped in lateral view, boomerang-shaped in dorsal view, deeply cleft mesally, with slightly irregular apicomesal edges; basally with about 4 long slender setae, middorsally with 3 short, thick setae, apicoventrally with about 4 short, thin setae. Inferior appendages heavily setose, 2-segmented; 1st segment roughly quadrate in lateral view; 2nd segment short, apicoventrally extended, terete, mesal surface with about 30 very short, peg-like setae. Phallus long, tubular; aedeagus unbranched, apex bifid, Ushaped; parameres long, slender, narrow, slightly bent mesally, apical third with numerous short, stout setae.
Female and immatures: Unknown. Holotype male: MALAYSIA: Sabah: 3.5 km SW Long Pa Sia, confluence Sungai Rurun, Sungai Ritan, 04°23'N 115°42'E, 1040 m, 29.XI.1989, J. Huisman (RMNH). Paratype: same data, 1 ♂ (RNMH).
Etymology: Malay-ladam-"horseshoe", for the shape of the apex of the aedeagus. Habitat: Vegetation: wet montane oak forest. The rivers at the type locality were ca. 7 m wide, with bottoms consisting of boulders, pebbles, tree trunks, and leaf litter. Banks were shallow. Water was clear, 20°C, and with pH 7.0 on the collection date.
Rhyacophila bintil, n. sp. (Fig. 4) Diagnosis: Rhyacophila bintil closely resembles R. abimael Malicky, recently described from Sabah (Malicky, 2009) . It differs from this species in the shape of tergum X and the shape and insertion point of the parameres. It differs from other, possibly related co-members of the R. curvata Group because of the membranous warts at the base of segment X and the processes on the aedeagus.
Male: Anterior wing length 10.0-10.5 mm. Abdominal segments II-VII with numerous very long setae, each arising from a small, elevated wart. Sternum V gland tubular. Genitalia (Fig. 4A-C) : Segment IX simple, roughly rectangular, with slight middorsal projection. Segment X elongate, irregularly rectangular, mesally cleft to 2/3 length of segment, mesal surface excavated; basally segment X with numerous long setae arising from membranous wart, mesally with 3 short, thick, dark setae, apically with about 6 short, thick, yellow setae. Inferior appendages heavily setose, 2-segmented; 1st segment roughly quadrate in lateral view; 2nd segment short, apicoventrally extended, terete, mesal surface with about 50 very short, peg-like setae. Phallus complex, aedeagus with short thorn-shaped dorsal process at midlength; 2nd more apically situated, long, slender process, its apex bifid; and 3rd, subapical hook-shaped process; apex of aedeagus with pair of winglike, lateral flared process (Fig. 4C) ; parameres long, slender, narrow, having apical half with numerous short, stout setae.
Female: Anterior wing length 11.0-11.5 mm. Abdominal segments II−VII with numerous very long setae, each arising from small, elevated wart. Genitalia (Fig. 4D-E) as in R. argentipunctella (Fig. 1) , except vaginal apparatus larger, less heavily sclerotized, and more constricted basally.
Immatures: Unknown. Rhyacophila kuku, n. sp. (Fig. 5) Diagnosis: This unusual new species, with its complex genitalia, somewhat resembles R. impar of the R. lieftincki Group, having tergum IX extending posterad over tergum X and the sclerotized portion of tergum X fused to the ventral portion of tergum IX. Rhyacophila kuku differs from this species and other species in the R. lieftincki Group in having very long parameres, by the shape of the aedeagus, and by the distinctive 2nd segment of the inferior appendages. Until additional material is collected and analyzed, including females and larvae, we are designating this species as incertae sedis within the genus, with the above similarities to the R. lieftincki Group noted. Male: Anterior wing length 7.0 mm. Sternum V gland dome shaped. Genitalia (Fig. 5A-E) : Segment IX rectangular, middorsally enlarged, dome-shaped, extended posterad, its apical region complex, dorsally with papillate depression, apicoventrally anal sclerite with small, teeth-like setae (Fig. 5 C, inset) . Abdominal segment X membranous, situated below dorsal extension of segment IX. Inferior appendages setose, 2-segmented; 1st segment rectangular in lateral view; 2nd segment roughly rectangular, broader than long, apex blunt, mesal surface complex (Fig. 5A, inset) , with 2 claw-like flaps, each with large, sharply pointed apical setae, ventromesal corner of 2nd segment with about 25 very short, peg-like setae. Phallus small, but very complex (Fig. 5D-E Etymology: Malay-kuku-"claw", for the mesal structures on the 2nd segment of the inferior appendages.
Habitat: Vegetation: wet, submontane oak forest. The river at the type locality was 10 m wide, with a bottom of large boulders, pebbles, and leaf litter, and with steep banks. Water was clear, 18°C, and with pH 6.5 on the date of collection.
Discussion
Five of the 7 Bornean species of Rhyacophila are members of 2 of the 78 species groups defined by Schmid (1970) : the R. castanea Group (R. argentipunctella Kimmins) and the R. curvata Group (abimael Malicky, R. bintil, R. ladam, and R. lepoh) . Rhyacophila kuku, described from a single male specimen, appears related to some members of the R. lieftincki Group, a conclusion shared by Dr. Fernand Schmid (deceased, earlier personal communication). However, we have chosen not to formally assign it to this group pending collection and examination of additional material. Finally, Rhyacophila isolata was described from a single female and was considered incertae sedis within the genus by Schmid (1970) . No additional material of this species has been found, but it is possible that it is conspecific with 1 of the new species described in this paper. For a description of the genus, including its systematics and zoogeography, the reader is referred to the monumental work of Schmid (1970) .
